Ethanol tolerance in hippocampal neurons: adaptive changes in cellular responses to ethanol measured in vitro.
The passive and synaptic membrane properties of hippocampal CA1 and dentate gyrus granule neurons have been compared in hippocampal slices obtained from control and ethanol-tolerant rats given ethanol up to 24 hr before sacrifice. In addition, the effects of in vitro exposure to a low concentration (20 mM) of ethanol have been examined in neurons obtained from both groups of animals. No differences were observed in the passive or synaptic membrane properties of dentate granule neurons obtained from control and chronically ethanol-exposed rats. Dentate granule neurons obtained from the two groups of animals also showed similar responses to in vitro exposure to 20 mM ethanol. Hippocampal CA1 neurons were also similar, except for the post-spike train afterhyperpolarization which was significantly prolonged in neurons from chronically ethanol-exposed animals. Exposure to 20 mM ethanol in vitro resulted in a significant increase in the amplitude and duration of the afterhyperpolarization in CA1 neurons obtained from control animals, but a significant decrease in CA1 neurons obtained from chronically ethanol-exposed rats. These results suggest that behavioral tolerance to ethanol is accompanied by adaptive changes in the electrophysiological responses of hippocampal CA1 neurons when tested with an acute exposure to ethanol. Chronic treatment with ethanol did not cause such adaptive changes in dentate gyrus granule neurons suggesting that they may be less sensitive to the effects of long-term exposure to ethanol than CA1 neurons.